The binding affinity of carcinogenic N-nitrosodimethylamine and N-nitrosomethylaniline to cytochromes P450 2B4, 2E1 and 3A6 does not dictate the rate of their enzymatic N-demethylation.
The interaction of carcinogenic N-nitrosodimethylamine (NDMA) and N-nitrosomethylaniline (NMA) with cytochromes P450 (CYP), CYP2B4, CYP2E1 and CYP3A6, and their metabolism by these enzymes reconstituted with NADPH-CYP reductase in liposomes were studied. Using the difference spectroscopy, the lowest values of spectral dissociation constants (KS) of the binary complex of NDMA and NMA with the enzyme were found for CYP2E1. Both N-nitrosamines bind to the heme iron atom as ligands. On the contrary, the binding of NDMA and NMA to CYP2B4 gives the type I spectra. NDMA is bound to CYP3A6 analogously as to CYP2B4, whereas no difference spectra were acquired with NMA and CYP3A6. All tested CYPs oxidize NDMA and NMA. CYP2E1 exhibits the lowest Km values, 7.5 and 5.0 micromol/l for NDMA and NMA, respectively, and for CYP3A6 we found 30.0 and 10.0 micromol/l for NDMA and NMA, respectively, while CYP2B4 exhibits the lowest affinity for both carcinogens. In spite of different binding affinities of NDMA and NMA, the values of Vmax for their oxidation were, however, similar for all tested CYPs. The results demonstrate that investigations utilizing several enzymatic approaches are necessary to properly evaluate the mechanism and efficiency of NDMA and NMA oxidation by CYPs in vitro.